The crystal structure of the N-terminal SH3 domain of Grb2.
The 3-D structure of the N-terminal SH3 domain of the regulatory protein Grb2 has been determined by X-ray analysis at 2.8 A resolution and refined to a crystallographic R factor of 21.5%. The structure, which is very similar to those of other SH3 domains, consists of two orthogonal, antiparallel up-down beta-sheets, with three variable loops and a 3(10) helix. Docking of the proline-rich peptide, 3BP1 on Grb2-N SH3, shows that the polyproline type II helix can bind the SH3 domain forming conserved hydrogen bonds between the main-chain carbonyl oxygens of Met4 and Pro7 of the proline-rich peptide and the reoriented side-chains of Trp36 and Asn51, respectively, and a hydrogen bond between the main-chain carbonyl of Leu8 of the proline rich peptide with the side-chain OH of Tyr52 of the Grb2-N SH3. The peptide side-chain binding occurs on the surface of SH3 domain at three major sites involving the side-chains of the residues in the hydrophobic patch (Tyr7, Phe9, Trp36, Phe47, Pro49 and Tyr52) and the RT-Src and n-Src loops of the SH3 domain. The proline-rich peptides could bind the Grb2-N SH3 in either orientation and maintain the key hydrogen bonds because of the pseudo-symmetry of the polyproline type II helix. However, for the mSos1 peptide a salt bridge can be formed between the arginine of the proline-rich peptide and the protein at Asp15, Glu16 and Glu31 only in one direction; this orientation seems to be strongly preferred. The conservatively varied RGD sequence motif (sometimes KGE or KGD) in SH3 domains might be involved in interactions at the cell membrane.